, et al.. Evaluation of AMSR-E soil moisture product based on ground measurements over temperate and semi-arid regions.
[2] Soil moisture (SM) strongly influences and interacts 37 with the land surface processes that control the land surface 38 fluxes. Remote sensing approaches provide spatially inte-39 grated information on SM which is valuable information for 40 land surface modeling either in terms of validation or 41 assimilation. Different approaches have been developed 42 for SM remote sensing among which passive microwave 43 at low frequencies is the most promising [Kerr, 2007; 44 Entekhabi et al., 2004; Njoku et al., 2003; Kerr et al., 45 2001; Njoku and Entekhabi, 1996; Engman, 1990] .
46
[3] The future SMOS (Soil Moisture and Ocean Salinity), 47 is the first mission specifically devoted to SM remote 48 sensing over land surfaces [Kerr et al., 2001] . It will provide 49 measurements of brightness temperature (TB) at L-band, 50 which is shown to be highly sensitive to surface SM with 51 less sensitivity to vegetation cover. Italy and Japan [Njoku et al., 2005] . As a consequence the 143 original C and X-band retrieval algorithm was revised to 144 operate using only X-band. This leads to decreased per-145 formances in SM retrieval. In this study AMSR-E volu-146 metric SM products are used, as well as TB at 6.9 and 147 10.7 GHz at horizontal and vertical polarizations. Figure 1 . Annual cycle of (a) mean daily SM of all stations and (b) monthly mean and cumulated precipitation over SMOSREX (grey) and AMMA-Mali (black) sites.
148
[16] According to [Njoku et al., 2003] , the H and V 149 polarizations enable calculation of the polarization ratio 150 (PR), which reduces the effects of soil temperature: Table 3 .
194
[20] For seasonal analysis, the year is split in four 
246
[24] Figure 3a shows the ability of AMSR-E products to 
295
[28] Figure 3c shows the evaluation of AMSR-E SM 296 products at the rainfall event scale. For this site, the 297 minimum threshold to consider increments of normalized 298 SM is determined based on dry season data to be 0.05 and 299 0.5 for ground station and AMSR-E SM product, respec-300 tively. AMSR-E SM product indicate that 38 days of the 301 year present a positive increment, also detected by ground 302 measurements, which is consistent with precipitation data. 303 Moreover, a very good agreement concerning their temporal 304 distribution is shown by Figure 3d . Accordingly AMSR-E 305 SM product is shown to capture with a high degree of 306 accuracy the occurrence of SM increases at the precipitation event scale over AMMA-Mali. [29] This paper investigates the ability of AMSR-E 311 products provided by the NASA, to capture the ground 312 SM over two sites.
313
[30] For both sites AMSR-E SM products and polariza-314 tion ratio are shown to be noisy, particularly at the daily 315 scale, and the absolutes values of SM are not captured 316 (Figures 2a and 2d) . Ground measurements are underesti-317 mated by AMSR-E SM product over the SMOSREX site 318 and overestimated over the AMMA-Mali site (Table 3 ). The 319 amplitude of volumetric SM provided AMSR-E products, is 320 shown to be underestimated over both sites. Nevertheless, 321 AMSR-E SM product captures the SM temporal variability 322 (Figures 2b and 2e) .
323
[31] However, this paper shows that polarization ratios at 324 C and X-band are more suitable than SM product to capture 325 the SM dynamics over the two sites. Indeed, due to serious 326 contamination by RFI, multi-source information provided 327 by the different operating frequencies of AMSR-E is not 328 fully used in the NASA AMSR-E processing chain. In 329 particular, C-band data, which are highly relevant for SM 330 retrieval, are not used, limiting thereby the performances of 331 the algorithm. for the use of AMSR-E product in Sahelian area.
338
[33] The results presented in this paper clearly show that,
339
(1) the polarization ratio product is in better agreement with 340 ground measurements than SM products (2) 
